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102^^9239 <|^}: 2004/4/8 

^;^r 5L^-*Rr f^^S ^ofl 4^-^8- 

•i" 5-^^1-711 ^ SX^-^-S. $_7]3\-1%^7]-°\} A>-g-A] ^- 0 ] 37 fl oj-u) 

^. 71^^ #517} -f^JI ^^O] <#Jr^ *]] 2 o} ^^i£f #tflAl^ ^ 

£ 1 
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#^ 2004/4/8 



&7]3W±7Wr H ^2:^^ ^ o]^- ^-a]^ ^7l^^>{A complex membrane fo 

electrochemical device, manufacturing method and electrochemical device having the same} 

£ *34*H 4^-3 *}&*\& ^lit 4*l*Rr 3J°H, 

^#*Rr ^l^b ^^2}- ^ S. Tg-tgo} 7l^A>^ o-|«flAl7l^ ^^g- 0>}±± 

^, ^- ZLBltr 71^^ ^ t^^M ^^Sjc^A^ o}^4. 

£ l^r ^7ls|-^-4i^>-g- ^*Kr M-i^-fKsL ol^^I cf^- 

5L 2^r ^7l^-«J-^>-§- ^^Kr tJj-^-^S. o]^^l cj-^g- 

10...-%-^^ H...-§.^^-Hfl«- 12...«J-A>^^ 

12a...^A>v c .^ 14...#<*Hl7l-f 15a, 15b. . .^BiB^ 
16a, 16b.... -fr^ 17.. i8...*7l^Jf 
19... -8-^71^- 20... ^3 tfl## 
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#^ 13*}: 2004/4/8 



^f7l7]«l ^2)-, ^ ^^7> ^-#£3. 01^^37 ojoji), A}^- 

^c>ofl <&o]X]^ Z\)+EL^*% ^^oflAi ^W^al 

7.H tfltfl^S. J1^^7> ^S|ul 91^, o]Blt!- ^-^1 *t -f^Kir ^7s]7> 

^# 6 l^r^l^ l-e| 0 ll^^l[poly(ethylene):PE], l-&|^S.^^l[poly(propylene) :PP]^|- 
^ ^r^WlM-, oll^^/^ ^"M, ^M^/^ ^^1, ^MAW^IielHB ^g- 

^-o.S. A}-g-^>ji ^-el^ ^-S.<^1 ttj-e]- o] s^^^^ ^ pe/pp, pp/PE/PP 
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102^^9239 # 3 2004/4/8 

Q =L^, #^#5)1^^ ^^ofljjj. ^^o] 

°m T°^S 5$ Ol^o^ 3^ ^ ^ ^O] 

<14> ol^^j- ^fl^ ^is}7} ^M, #*fi^4 :*13H^ ^ :gf§ JL^-*} ^^fl^ 

<is> 43 ^23^ ^ W j ^3 t^-l^o] - [ po ly ( viny 1 i dene f luoride) ;PVDF]3l , 

[poly(vinyl idenef luoride)-co-(hexaf luoropropylene) ;P(VDF-HFP)]^-^^1 , o}afS^E 
€[poly (acrylonitrile);PAN]?I], €^l^>ol^[poly(ethylene oxide) ;PE0] 31 , *}3.^$\ 

0 lB[acrylate]3] ^ ZL^^S^-B] ^c}( phase inversion)^, -§-^7fl^ (solution 
eating)^, ifl-f 7>5I(in-situ crossl inking)^ , -g~§-(hot melting)^ o)$--s}d) 

AJ-#o|igofl ^ PVDF7fl ^ m^*} te6>(Bellcore)A>[^^, 
to^^> BflH-^&lxl^CTelcordia Technologies)^]^ ^§7l^o] tf)^^o]4. ^ c]^-^-*) 
*)l5,456,000Jl ^ ^6,322,923^^]^ ^^^HSUibuthyl phthalate;DBP)7^^7> ^7> 
« P(VDF-HFP) ^TfHl^ jn^Bj-g- »]s^r t^, o] ^ 0.^-4 ^ A}o ]o)] ^a>}^ ^ 

att, ^15,429,891^^1^ P(VDF-HFP) ^^MH ^s]7> ^l^^fl^-, HbH 

3!- = ^ S^^El-3.l5llclH(triraethylolpropane trimethacrylate) , BeH^*^^ ^ 
o}3fj5)]o]E(trimethylolpropane triacrylate) , #&14# ^^MB.^])*} JE. (glycerol 



<16> 



<17> 
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#^ 2004/4/8 



triraethacrylate)^ 7>51^]» ^fl^^^r ^ ^^SJ-jL, wj^- 2-a> 

S=3K tfltMzH- ^fl^ ^12002-006960131^ PVDF P(VDF-HFP) , 4^ 

^^^> ^ 7>^1-1- ^H^oil -g-^Al^l 4^- pet ^f- $H 51^}-<*) ^s*>31, 7B^1«- ^ 
4*^ JL^V^ ^^Al7]ZL, o]o^ uL^-^ ^6fl U)H^^ al^>» £ 

<^1* «<H, *H5,681,357J:, n]^^ ^15,688,293^ ^ *l^--i^ ^5,716,421 

^l^^Jl, sfj^ 7>tb €4 ^ J>3- ^ 

^ *HS«<HH 7flAl£)^ &rf. ZL^l4, 3})7l^ 7>t!r 14 oj-g^ sQ?]^ 
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102^^9239 2004/4/8 
SEtr, ^l^HH ^15,853,916^^1% ^sj- PVDF^l #4 xj]^rf^ 

^tr, tfl*M3^ ^7fl^ ^2000-0077418^^1^ <£^-ofl zj-zj- ;&sif) :*!-§: 3Ei*|-51, 

zi A>o]ofl # el ^5)1^^1 ^5l^, ^ l-eH'MCPE) ^fr #ej^^€/#HlHS^ 

€(PP)<LS. <^<H# 2% ^2iS>\ ^a]^ jl^> ^fl^o} \££r 71^1^ #3E.# 

7fl-$*sHr 7flAls)^ ZL5^, ^ofl 5LS^ ^ ^"g-ofl ^l^>7fl «V-§-*} 

71 *H^1 ^^7l «HH ^-§- ^l^A}^o>^ ^l^o] &On}, <£^6,] ;g 

EB}^^ *>7l tcfi^l ^^1 ^2:^1-71 <H^tf. 

W0 99/54953^oim 6 H1^4 n-^m^#^€-(NMP;n-methyl pyrrol idone) ^-g-*Hl 3 

lithiumphosphohexafluoride)^ a)^-^^ ^^Hli^^r 0 !^ 
(PEO;polyethylene oxide) ^-g-^ , sJ-f-^-i: f-fr*}^^ #Bl#-f-^BfOl = 
(PVDF;polyvinylidene fluoride) ^-g-^, SE^- h}#<31- ^-fr^l&^ -t-sH^lBrHliiSlH 
H(PMMA;polymethyl raethacrylate) ^1%-g-^-t- *Hli=H?-^ -H-elS-S.^ ^(PP) ^H-om 

PP/PE/PPS. t\%=f-^Q\ T3)^ tf^Aj ^1^01^ ^o]] ^ ^ ZL 

■S-^V ^i^H^-i: ^lS^Jl, ^1S^ 4^" ^1 ^ -g-^ ^Al-ojofl 

^ °HtS: -6-71 *i*fl<3tt -g-<5fl^ ^A]^ Sl^^jOS ^lS^ «^o] 7flAlsH 

<>1 ^.£fl ^Elul, f^bfl tcj-^. S^Q^ ^^Ht^l ^£)*r ^*I13H 
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102! 




9239 



^ «J*|-: 2004/4/8 



£7}- ^ ^ ^TJ)^, ^^^^ ^<£i$r «a*H 



<26> 



^«fl^^r ^^}o} €7l3W4i*Hl a7l ] tg=#3g 

^W^, 7)^1^ #£7}- -f^ZL ^aj-^o] ^Jr^ ^ ^^yg. 

#3-ir3m7?l nl^tf^ ^ ^ ol^-o)] ^S]!*), q-^-^-S. o)^o]^ tt&Q ^ 

<28> ^ ^6)) 11)-=. ^7l2j-«|-db7.]-§- ^-^611 <&<>]*), nl^cj-^ ^ ^ofl 

^€7)1 JL^7> JEE^r €^^1^^)741 S^-7>S ^l^^^l <^o) ^ A>-g-*>^ ^Ol V\#z) 

f>}3L, n]^]r}^ 1-5] ^efl^ ^ 5 - SO^^JI, 30 ~ 80% ^1 ?H wV^^ 

51 50 2,000™^ ?H uj-i^-fr^ #^wl^sl^l 



<27> 
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102 ^P 9239 # * 2004 / 4 / 8 

c]lE}alJH°lB, ^HlBflolH, 5E^r *r 9X 

<30> ^ofl 4^. ^7l^^>-§- 4^-^ (a) #s]*Bfl^^ *H]rB^ ^ ^l^Hr 

#7fl; (b) #7] l-^^r^^74] clA-flrf^ ^-oj ^ ol^-ofl o]=<>l^l ^ 

^ 3f^Kr ^ (c) #7] (b)#7fl£| ^^-#^1 <^-2f 7>^-^ ^"71 

€3*3)^711 nHlt}^ ^ ^#2} t).^ ^ ^Al7)i- #7j];5L afl^cj-. ^ 

<32> ^7l^-^7>>-§- 4^"^ *H]4^ ^ ^l^^], 

#5Lo]cf. a, ^e^^ 1# #^ ^ ^(puncture)#5L7> ^oV^jl, 

^MOT". i&*h 3*1^ o>^^ {Ml* J7^tt4^, ^l*]*)]^^ ^- 

£ -&5L*\]*\ 7}^o] ^ <&5L^ ^^^(shut down) 7}l5~§r %o) 
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102^^59239 ^ 2 oo4/4/8 

n ^ SX^r *H<H«>7] 4t!r ^8^r3E(90~120TC)*IM ^q-o] tfl 

sflifl^ °l^r ^ 4#4^ 7]^-§- ^4. o]e)^ 71%-* ^ 

4 ^ ^m^i w-m^m ji*^-7> <*m pp/pe/pp 4^ ^4. , p E 

#°1 £r£4H -g-^-SM 7 ]^-ol ^|dflS)7l ufl-g-ofl 7)*g~& #^7fl ^4. ^ 

^ A>^-£)^ #^#S)1^^1 JE^S-fe #BHM7fl 3=fe #2H€*M 

47> 3^-4*3, #<*i, ^ °}^<&*\& pe pp i=mn, pe/pp 2# ^sbj-, 

PP/PE/PP 3^ ^4, ^ PE4 PPJg. ojifLo^ 4^- ^ ^H^iMXl 4^ 4 

SEfe ^3., 4*11 ^it 4*HHHtr 4^" #^o>u] = ^ 4^ 

^ 4 ^1, £^ t-Bl^BflSTfl 4^3 4 ^ ^ «.2J5. = o] AV-g-^ ^ & 

4. <#^#4 W8"*l# £4£ 7]^* p E 3:^4, PE/PP 2# 

PP/PE/PP 3^ ^4^ 4^ #e)#sil^^ 4 a]..^*}. °]^& 

31 444*-8 4£r -fHI**l *Hl,146,5773L, *H6,368,742JL, *1^4 ^5,691,077 

3L, ^16,180,280^, *1^-*) X|5,667,911S, *1^4 *ll 6 , 080 , 507 3L<$ 7fl4^ ^ 

^-^-^ M**** *H1 4*-$ A>-g-^ ^ ^4. Celgard4 

^ Celgard €#(PE4, PP4, PP/PE/PP #^#4) ^ 44*144«ll °1 (Asahi Kasaei 
Hipore ^f-(PE), Tonen/ExxonMobi 14^1 Setela ^f-(PE), Entek Inter national 4^1 Teklon ^ 
^(PE)^oi 7j-£xi4^ 4^ #el*eim74l *H14^ ^^-^ ^ &4. 

^4 ^4°1]4 4-g-s]^ #Hl*eim^l *H14^ 4^1 ¥*H*r 5 ~ 50im, 
■^-T-i: (porosity, 7l-^3E)[ : §-^-l-(porosity(%))=l-(4^) ^^L7l 1 g£/^l 1 S£.)xl00]^: 30 - 
80%«?1 4^-314^., 2£ ^v > 7l?4H ^(MD)^-S. 700kg/oif ^^(CD)J2. 
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102^^9239 -t^ H*)-: 2004/4/8 

3. 150kg/cnf o}^, ^(mil, lmi 1=25.4^)^- 200g°l>£, lOO^^H iX\# 

mv)T& t y%^7]^-3.7]^ 0.005 ~ 3/an^ ^sj- &7}x\i%o} 130 - 185"C°1H 

lO.OOOG-cm 2 *]^ ^71^ ^ ?H ^7l^db^>-8-6.S. A>-g-^7Hl ^-"Sl 3"^*r4. 

<34> n]^rf^-Aj ^o) ^ ^ <£tM^ uj-i-S-frS o]^-^^l ^a><£) 

<3s> M-ic^^-S. ^a><3 tf^jg ^ ^Bjal^sjiffl #^e)-olH.[poly(vinylidene 

fluoride); PVDF] , ^^o] c_sn A ^s.^a 2^1^ ^^MB 

[poly(vinylidene)-co-(hexafluoropropylene); P(VDF-HFP)], ^-8: ^l*-^ 412-2:3 # , S.-^- # 
^^>3.1S.MB.€[poly(acrylonitrile);PAN], i^l^^ ^sj-o] £-6}ali^B| W^" 
^ll[poly(vinylidene)-co-(acrylonitrile); P(VDF-AN)] , ^l^^^f °l^-[poly(ethylene 
oxide) ;PE0], 3l^[poly(urethane);PU] , #sH^ 6 r3€3HB[poly(methylacrylate)] , 

#2l^l€«fl43€^l°lH[poly(methyl methacrylate) ;PMMA] , #^o>3.m<=>V^l^ 
[poly(acrylamide);PAA], #3 wl«3.4°l^[poly(vinyl chloride) ;PVC] , Sej«l^<>MN 0 lH 
[poly(vinylacetate); PVAc] , l-Bl«l\i^#^€-[poly(vinylpyrrolidone)J , l-^BflH^^^ 
^o> a ^B)]o]E( po iytetraethylene glycol diacrylate), l-sH^i^l ^H14a.li 
el] °lS[poly(ethylene glycol dimethacrylate;PEGDMA] , ° r 3.1l5lHB[acrylate]7fl ^-8- <>1#£| 
**1N f ^♦S.^.iCcellulose), °MN°lH(cellulose acetate), 3^ #7] Jl 

^l^-^^ Jl^>(w>^-a)*>7fl^ «K1^4 aL€-7.>^l PVDF 7^1 ZL^- 

*K ^fr °1« Bf-*Rr 4^" j3L£r*}) -§-<*} # ^7l«j-A>(electrospinning Sfe electrostatic 
spinning)^ ^ 5fl4. Jl«:*r -§-<*» *\}^X\ 7)7$}^ 7j-s.# ^o] 7 l $)*}a| ^a) 

^ A >°1^(Si0 2 ), ^^^-A>ol^( T io 2 ), «§:-f-Dl^A>ol^.(Ai 2 03), BaTi0 3> Li0 2 , LiF. LiOH, 
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102^^9239 ^7.}: 2004/4/8 

LiN, BaO, Na 2 0, MgO, Li 2 CO 3, LiA10 3 , FIFE, ^ Itt4 ^ ##7fl» 5L&x} -g- 

^7>§ ^ ^711^ <£^8r ^-TflWlS. JL^} tfltf] 20% DjnVCLS. ^o] tt>^- 

<36> ^71^^^ pfl7>q^ o}^ ^6|| ^ 7 fl£lal ( [J .M.Deitzel , 

J.D.Kleinmeyer, J.K.Hirvonen, N.C. Beck Tan, Polymer 42, 8163-8170(2001)], [J .M.Deitzel , 
J.D.Kleinmeyer, D.Harris, N.C. Beck Tan, Polymer 42, 261-272(2001)], [Y.M.Shin, 
M.M.Hohman, M.P.Brenner, G.C. Rut ledge, Polymer 42, 9955-9967(2001)]). 

<38> ^71^]-^ ^ ifl*| ^^H^ °<R"^[(+)] ^fr ^-^t(-)]^ JI^^ 33 917} 

*H -2.^7} -g-^^r ^V^^m *r#€ -g-^^- 7ll5i|eJ^^ *7lfv°3. S#a] 

7)J1, J&#^ %M ^.^^ ^7}^}*] 91^ ^hHIH?J: #3n&^o.s. «?!^ g *7ll- 7] 

(+) (-) ^*>S rfl^ ^^>» %x]£\7]^ t #tfl 

3. 3H1 ^3^-2-3.*) U t^g-^ *H 7fl2:^c]-[P.K. Baumgarten, 

Journal of Colloid and Interface Science, Vol. 36, No. 1, 71(1971); G.Taylor, Proc. Roy. 
Soc. London A, 313, 453(1969); D.H. Reneker, A.L. Yarine, H. Fong, and S. Koombhongse, J 
Applied Physics, 876(190, 909(2000); J. Doshi and D.H. Reneker, J. Electrostatics, 35, 
151(1995)]. 

<39> o)z\& £7)W%& ^SHr #7}»Wfrx)S>\ 6\] 7 } tfltr^ ^ #3J^JL 7)1 

10-2002-485943L°fl *M1*1 7]^o] 9X^. S. 1* ^llW**!* cf 
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.02^^9239 #^ o^ }: 2004/4/8 

^7l«j-A>^-^^ $$-#£.7} 5)^ JL&X} Ir^o] .g.^ &<X£. ^^7) <^ -g-dj^g- 

^(10); #71 ^^g-^iM^ -m* ^#^> nns. M#^>7fl si^ aj- 

4^(12a)S ^^-^^lfe «J-^*^(12); #7] «J-Al-ic#^o.S. ±?$Si\ #SH: «?]7>*}^ ^- 7 ] 
#7l ^ ^B^H^ ^^.S. ^17> ^8r tfl^S^- <?l7l-5)<H 

^ *HS. ^^H7> wj-ApS-Ej)-!. -8r>^ ^ > -g>^ ;ge}-teo} ^Hf ^3^-8: »1 

°1*K£^- *Rr *HB^^ >lH^-(15a, 15b); #7] o]^^^* ^ 

, #71 ^ ^BWlHSl- &3\*}7} ^mS.^ ^X}^)^*] #71 i&Al-^5.JfBl 
£#=1^ ^ 1^E7} n #^ofl 33 3 3^ ^^Bl(17); #7j 233{Bl3L ^> 

-£*1€ ^^1 iSl -fK£Jf(16a, 16b); #7l f>}& ^ef^B<Hl -§-*1)^ ^ 

#71 «j-A}^^3}- A}o)S>] ^-7l#ofl ^-711- ^<y*>7l ^ €^ 

^^(18); ^ #71 «j-A>^^^3^ ^^)Bl A>ol^ ^7l#0_3.*LEl ^.pfl^ *^*>^ Ufl7l*>7l 

^t!- *fl7l ^ ^-w.^(19);l- J£f-W-. 

•^^1 ^(20)<>m- ^q-#*i ^ ^tf. 

°1^7ll ^#^1 rf^-Aj nv^- uj.^^ ^^ol 50 xfl*l 2,000nra^l 3M 

w>^^>7im 50 ^*1 l,500nm°iq-. 4J-fH^°l Tfl ^tfl«l ^ 

S^ol aJ<H*l3L o]6|) rcfe)- nj>g- T^-Sf-fc 71^ 37l7> 7^1 US. ^-2-3. 



29-14 



102^^59239 #^ 2004/4/8 

<43> €2l-8:Sim3l DlAj^ ^ ^ ^ofl ^ ^Sfl^ 

•3-^^-711 $**| ^7l5|-€}-^>^ ^^-i: 3711 ^A]^ ^ 54^. $.^2) 

atfr 4-*r*H ^Al7]7fl ^(web)^ cHg-^ ^ i=*j|i=. 2 tfl*| 50/an7> 

^]s^}zL7> ^ 4^"^ ^Ml* :iib|3H ^^«fl°> 

^ ^7l^diX>» *|]2^7] <H^t}. ^#5} ^ 7l^-3E^ 60 ~ 

95%<?1 bV^^jl, c-J^r 7]^S^ 65 ~ 90%<^1^. ^-tfo} t}.^ ^ ig^s. 

7]^-£L7l(MFPS)^r 0.01 ~ 3/Mn^l ?H wj-^^ji, *\%^% 7]^S7l^- 0.05 ~ 

2{M°]A. 7l^-37]7> ^M-^lTll ^<LT$ ^«flo» -fHM ^fl^S} *^^ E7 }. 7l^H.7]7> 

<44> 4^-^ ^^Kr ^ 7] ^^ ^(md)^ < ? ]^-7 < }- £ 7l- 

50kgf/cm 2 (lkgf/mm 2 =9.8MPa) ^l^-^SL, ^«<J-^(CD)^ 9l^^7\ 20kgf/cm 2 ol^S. 

*l*M=h 7><a-^ o.i-iokgf/cm^ <3-^$ha-i *stb4. 7>u ^ ^3 ¥^1 ^y]^ 10~60%S 

2~10«1Ht=K 

^ °]^7fl ^1S€ ^--i- t-s^efl^Tfl *Hlt}^ ^ ^ ^ofl 3 

#^1^1 4"§-, ^3E» 7>§>^ H^HH^ 7i^| ^ ^3. ^^A]7]^. 

0.1~30kgf/cmolJi, ^ -§--§-;£ 3-30 'C ^ £r5^H *3*Kr ?M w>^^. 
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10^^9239 2004/4/8 
7}<&^ T%o] 5L, ^o) ^^7)1 ^JL^ 7)^S.7} 

^rS-^i n& ^^n$.n ^H^aj ^ofl ^7l^A}-^ rf^ 

^•A^ji^ ^A^ ^ ^tj-. 

— S 2% ^-2z°\ tH£-8 ^/^^I^T)) til^C}-^ ^-/^^ cj.^. 

ol iH^S 3# ol^o.^. ^ ^-^^ ^ &t}-. 7l^£^ 409H-# 

o] WH^^E-fl, 7l-§-£7> ^O.^ ?&n«A2\ t£o}7S\ &?]^SL3, A>^> 

^ 4 s " H>^^ ^77\}^ io ~ 30^14. Sl^^fe ^o_5. 

1000kg/oiM#, ^ wj-^S. lOOkg/caf <>1#<?1 ?H wj-^-^^rf. 3g^s. 71^-3.7]^ o.Ol ~ 
1.5^ 3M wV^^rf. 

4. 4^-gr 4^ 7l]All£]o1 e)-olvilo}Ai 7^ ^-o] £ 

^2:^. oH, ^ ^sfl^i).^ ^Sj-Ajo.s. o]*>^ Q^c* ^ ^ 
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^Aj^t}. ^^S)^- -R-7] ^^^r -8-7]-g-nfl6fl e) A}^i=L^o] t= (LiPF 6 

; lithiumphospho hexaf luoride) , ^W#S.sllc»]H(LiC104; 1 ithiumper chlorate) , el#BflHs|- 

o] B(LiBF 4 ; 1 i thiumtet raf luoroborate) , 5} #He| ^li-fl °] m (LiCF 3 

SO3; lithiumtrifluoromethanesulfonate)^)- h1-§-<3°1 -g-^fl^ -^-^M^. -fM-g-ufl^- -ES 
€^ffl (propylene carbonate, PC), 7>JMMH( ethylene carbonate, EC), ^ 

^7>J£vilo];e (dimethyl carbonate, DMC), ^ €^^11 °lH(di ethyl carbonate, DEC), 4 = 

?K»MWH(dipropyl carbonate), ^UHl! ^MMHCethylmethyl carbonate, EMC), 
y--^B]Si^(y-butyrolactone), ^eltr -§-*fi^ ^tM € *r 2*4. 

«£r ^^H>H sg^^l 7>^1 7H1711 ^ ^^*>7l 3^ ^ 

3H4. 

<50> ^AHI 

€4. ^a]-^^ ^ igo} ^ 0.2am, ^ 0.4mm, 5*1 10mm ^ 5l)5ijs)ejt| t fo| <g 
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*]£MSL^, ±& 26ram^cf. «j-A>^ 2 0cmS. ^t}. ^a>^ ^ 

<53> 4 ^ ^ A} ^ojn 0 ] tf^s* 3-&<S *^^^-[DEL Global Technologies, 

5L*g*$: RLPS50-300P, 50KV, 3mA, ^^S^r. <>H, *l7}:*i<g- 

20~40kv-2] 

<54> ^A>^ s» ^<^^^e^ 3cm 1<H*I *1*H ^1 0.4mm, 4* 40mm^l <&^v}^ ^ 

<55> Ef, ah| o. £ ^. (6a) 6b ) 7 > ^ej-^s ^S^^l sp^cHHl 5cm 

o^sj^ ^^sjji, ^a}^^ ^ lcm ^ ^e-^ #^lcm 
^. ^rtHCSUS 304)1- ^fl-g-^ ^aflc]^^ #3)<>H, ^ ^^5.^ 

20cm <%z)6\] ^^]5)^r^. 

<56> £ 2^ ^7l«j-A>^]^ U^r^ ^£-3, "g^rT^^l^ ^ 

<58> 1. 71^-371 

<59> sg-g. 7lf 37 ] ( mean flow pore si ze ;MFPS) ^ s|ifl7l^-37lfe- automated capillary flow 

porometer[PMI (Porous Materials Inc. Model CFP-1200AEL (CFP-34RTF8A-X-6-L4)]* ^\^} 
^ ^«rS4. >M-8-€ ^^(wetting fluid)^ ^^[galwick acid(^3#^ 



29-18 




102 mP 9239 M 2004/4/8 



15.9dynes/cm)]ol&^-. o^Ej^HWH^I 21mm^-9.^ , wet-up/dry-up^^S. ^J^Sg 

<60> 2.SEM 

<6i> ^-fr*)^ SEMCSpectroscan Leica^V Model 440)7]7l» A}-g-*H ^«>$i4. »fl^°r 

xlOkS)- x 20kS. ^^VStnh 
<62> 3. 71313 ^ 

<63> tq-<q Q^S. * ^^1^7l(InstronA> Model 4201)* 

^3*r$*}. *H, load cell^ -g-^ 2.5kg°18t|.. 

<64> ^AHl 1 

<65> %S.x)x}^ os^g- ^ -I-B^mTll ^HM^ PP ^ ^-*fl 25jtan, ^» 55%, 

371 0. 209x0. 054/an, ^7l ^#7-]^ Gurley 9s, MDHHM1 I200kg/cnf, o] 

H5kg/orf, =^-§- 3%3] ^ tHg-^ ^#(Celgard^>, Celgard 2500)^: 

<66> tHg-^ ^ PVDF[poly(vinylidene fluoride)] 31 ul^r7]-« A>-g-«>^ ^ 

PVDF-HFP(88#%:l2#%)[poly(vinylidenef luoride-ccr-hexaf luoro propylene)] ^#^-*)l [Elf 
Atochem North America, Inc., -tff-^ Kynar Flex 2801 :^^^^-7>^=(Mn)=120, 000, ^U^ifS- 
7|-^(Mw)=380,000, *W 1.77g/cc, -g--g-$ 143°C]-& ^-7ll«l7> 7:3^1 <>M^( acetone)^ tH 
^OHISOH^(DMAC)^ ^-g-nflofl -g-SflA]^ 13^^=%^ ZL^7> -g-^-g- #7] «<M-*r°2 

4. 6 H, W^^- 20^/^-^^o.^, oi7|. ^oj-o. 28kv°|q.. 
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<6?> sgajEH ^ ^e^ei ^-Ej^o.^, afla^ ^ W 

70~500nm, 7]^-£^ 80%, MFPS^ lO^t}. 
<68> t^.^ ^ P p Pl^]rf^ ^ ^^SH 3# 

140°C, -SH^ 0.5kg/ cm, °] 20cm/€-^ e)-n] b)] o] e^GMP^K £f: 

EXCEL AM-655Q)# tj-^nj-o] p P n^cf^ ^ ojr^ofl ^^-Sr *f| 

<69> * 33/an, ^* 58%, 7)^371 0.136^, ^rfl 7 }^EL 

71 2.65ab<>H, 71313 PP t&sa ^#34 ^^T- ^o.^. M-b}-^. 

<70> ^A]ofl 2 

<71> ^m* «Hr pp ^ ^ 25^, 55%, 71^ 

3.71 0.209x0.054^1, ^-71 Gurley 9Jl, MD^^ ^l^s. I200kg/cnf, CD«<J-^=5] *] 

ttS. H5kg/cnf, 3%2] ^ £HM €*(Celgar<W-, Celgard 2500)^ 

<72> Wf tj^g ^ PVDF ^ WW ^S}^. ^, 100% 

PVDF ^-^-#fMil[Elf Atochem North America, Inc., -^Hi-^ Kynar 761]» ^HIt!-^ t^igo'}.^! 
S°HH2] -f-Tflwl 5:5^1 ^^--g-nlj^ 15^% -g-^A]^ JL«-7.> -g-^aZ)-, 

PVDF-HFP(88mol%:12mol%)[poly(vinylidenef luoride-co-hexaf luoro propylene)]] ^^"fNKElf 
Atochem North America, Inc., ^-f-^ Kynar Flex 2801 :^5**HKMn)=120, 000, ^^^r^ 
7>^(Mw)=380,000, wl^ 1.77g/cc, -g-g-^ 143 1]» <>MI€- -g-nflbfl I3f^% -g-«fl^m ZL^7> 
-§-^# A}*^^. #71^ aUM ^A>^^^ ^X\6% 1^ 
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20^/^ z}-z}- S-fr^cf. ^l7>^^ 100% PVDF ^ 28kv^lJl ( 
88% PVDF 21kvS4. ^sf ^B^o) ^ej^. 20cm5a4. 

<73> 2|3]EH ^ 70~700nm£ , 3|^2f ^- 

#3)* ^ 10/fln^cf. 

-grS 140 TC, lkg/lOcm, o]^^s. 20cra/^^ S^AS. ^lvilo]£](GMPA>, s.^: 

EXCEL AM-655Q)» ^M?? PVDF7 j| ^^^0] PP t^i}^ t%*\ ^ofl 

<75> oj^Ti] # ^7)1^ 33jcan, 60%, MFPS 0.136^, ^tfl 71^3.7] 

2.65m°lH, 7] 7)1 3 Jf-^ PP ^.3-32). :§-<^ 30.3. uJ-^-^cJ-. 

<76> ^aHI 3 

<77> # 5^31^1 t^i}^ PE ^ ^1 21w, 43%, 7l^ 

3.7} 0.110x0.054^, ^7}^^^k Gurley 22s, MD*g"1^ 1700kg/arf, CD^S) 91 

ttSL 120kg/cnf, 5%, -§-§-^r£ 135t^ 4^.^ €#(CelgardA>, 

Celgard 2730)^- A>-§-^^rf. 

<?8> 4^ ^ PVDF-HFP(88#%:l2«%)[poly(vinylidenefluoride- 



29-21 




102M9239 ^ 2004/4/8 



co- hexafluoro propylene)] ^^^[Elf Atochem North America, Inc., Kynar Flex 

280l:^**^-*(Mh)=120.000, f^^7 r ^(Mw)=380,000, *W 1.77g/cc, 143t:] 
» oMm*r ^Bj)^6>4H^l = ^ -f-Tllal 4:6*1 ^-g-*Hl -§-*M^ ^ 13^%^ Ji-g-*}- 

^ ^7l^A>^l^ £ 2^1 7l^M h>4 ^(12)3). ^Wflol^^ ^(SUS 304) 

£*Wl7)7> ^o.s <3^*H ^l^l5a^, PE *£W£r ^o|] ^ 23^^ f- 

nil, 5L#^ 50/^/^:, «y7>^^ 28kv, ^ ^^#2) T^^r 20cm8t}. 

o) 7^ PE €#3^ *J-§- ^*Rr 300-1, OOOnm^A^, ^ 

2) ^ lO^t}. 

<80> ^ 7l ^ p E tJ^Jg ^ ^Hr 3# ^#£r ^r5L 120 °C , ^ 

^ lkg/cm, °l^r5L 20cm/£-^ 2H tfl o] (GMPA> , 2.^: EXCEL AM-655Q)» # 

<8i> oI^t,] afl;^ 4^-^ # ^M|*r 30^, ^q-f- 45%, MFPS 0.304/mi, s|rfl 7)^-3.7} 

l.lOfaa 0 )^, 71313 PE ^^t!- 14^^. 

<82> ^AHI 4 

<83> o^-g- ^ #2Hl^(PE)/#^H:sL^31 

(PP)/#^oll^^(PE)^ 0^0^ -7)1 2 5 m , 36%, 7]^-£L7l 0.05x0.11^, 

7]7113 ^(MD)^ 5%(90°C, 60min), ^7}^^^ Gurley 252L, MD«J-^ ^i^SL 
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1560kg/cnf(22kpsi), CD^HN 135kg/cnf(2kpsi) , -§--g-^r£ 135'C(PE)/165 , C(PP)^ 

-S* £±t qgs.(CelgardAh -tf^ Celgard 2300)^ 

<84> PVDF-HFP(88#%:l2^%)[poly(vinylidenefluoride-c^ hexafluoro 

propylene)] ^^tNUElf Atochem North America, Inc., Kynar Flex 2801:^^-*} 

^(Mn)=120,000, ^^5-^>^=(Mw)=380,000, 1.77g/cc, -§~g-^ 143°C]» oHI^ 

^ ^i7]«j-A>^]^ 33)- ^-<g^- oi-g.-g>^^i, pp/pe/pp # 

5mm ^s§S\o] o^cf. o]^, «J-a>^#^ 20^/^-, <?]7>^ 

#-€r 28kv, ^ 7}*^ 20cm5W. Wfe ^--b^}^ PP/PE/PP € 

PP/PE/PP ^<H1 ^5)84. 3g#$H ^ o_o} SOO-TOOnm^^, ^ 

<86> ^2-^ 3 ^ 100 "C, &n lkg/cm, °1^#5L 20cm/^ 2:£<L 

5. ^lvilo]Ei(GMPA>, 3.^: EXCEL AM-655Q)» PVDF3] ^o] 4 

<87> o]^^] 4^1^ ^ 30^, 37%, MFPS 0.127/zm, ^tfl 7^3.71 

2.Zl m d\x^ > 71^1^ 4^^r PP/PE/PP sg^jjj. JS-O^ ^o.^ M-Bl-^tl-. 

<88> ^,aH1 5 
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#s.x)*W ^^r-i- «Hf PE ^ ^] 21/ffli, ^# 43%, 

3.71 0. 110x0. 054#m, ^7l*#^^-Sr Gurley 22s, MD^IM Sl^S 1700kg/cnf, CD^^M <*] 

120kg/cnf, ^-i: 5%, -g~g-^E 135 M ^ tj-^ €#(CelgardA>, 

Celgard 2730)^- ^>-§-*>5l^. 

iS-SN tJ-g-Aj ^ PW-HFP(88#%:12#%) [polyvinyl idenefluoride-o?- hexafluoro 
propylene)] -^"IMfl [El f Atochem North America, Inc., ^Hr^ Kynar Flex 2801:^ 5 !)^r*r 
%=(Mn)=120,000, ^^^7>^=(Mw)=380,000, w)^ 1.77g/cc, 143*C]» tH] 

^^HlH^H^ JfTflti] 6:4*1 ^-g-*1H -g-^flAl^ 13^%^ JL&x} -§-^o.S. 

oi> $.7}^}%*)^ ^ahi icflA^ a>-§-^ ^ ^-^M. °M, Mtit 50^/ 

^r^^r 28kv, ^4 zmB\#S>\ 7\^ 20cm^i=r. 
««> 7^ ^-ft-Aj- W ^ ^^-fr^l *j3<>l 300-1, OOOnm^^, 

<93> ^aJ-o} rf^-^ ^ rf^Aj p E o^d] ^ ) ^^A]7lJl, 3^ ^#^r 

■griE 100 "C, ^ lkg/lOcm, 20cm/£-^ S^AS. sM^H^* ^M*! ^s£\ 

u^Aj^o] p E x^t^Aj tq-o]j 33.3 -4^^ ^^>^cf. 

<94> o]^^] # tM)^ 23^, ^q-l: 43%, MFPS 0.304/an, s)tfl 7)^3.7) 

l.lOjtan^H, 71^1^ Jf-Aj^ p E c^Aj ^s.^ ^oj^ ^} ^^cf. 
<95> AjA]ofl 6 
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24 -S^Vs) , PVDF-HFP cfl^l PMMA[poly(methyl 

methacrylate), Mw=120,000]» *l-§-^H 8:2«1#S. ^-^a>^-^c|-. 

w *H pp "Iaiw ^ <y=^ofl #^ ifl^ix]^o.s. pp 

^ €#4 ^Utt 3^3- ^tft}. 

°l%7fl ^2:^ # 60%, MFPS 0.136/zm, ^tfl 7^371 

2. M-b)-^. 

^ ^«1*>JL ZL ^ 5E±r ^ofl 7l^£7> ^ O] =0^^1 c}-^ ^-o) 

It^HSA], 7j-£7> feJH ^Sj)^ ^^5L7> 4^, ^^fl^o] ^^*>7fl SH* 
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[^^J- 1] 

2] 
3] 

him sa^H, sbi-m^m ^ 5 ~ 50^1^1, ^-a^ 30 

s 

4] 
5] 

*IU% SE^ »14^] *H>*l, >*7l M-^-B-^ I^b^Is., ^Ejwi^^^i 
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6] 

*Ul^<*U Sa<^i, ^"71 rf^ ^ 2 tfl^l 50/anolji, 7l^£^ 60 ~ 95% 

[^T 1 * 7] 

^1^- 5E^ »16*J-^ SH*!, *$^rS>) nv^. Si02j Ti Q 2j Al2 o 3> B aTi0 3 , Li0 2 , 

LiF, LiOH, LiN, BaO, Na 2 0, MgO, Li 2 CO 3 , LiA10 3 , FIFE ^ ^-§-3. ^l^^ 3"^-S. 

^ ^€ ^*l*fl« -S-^m 4^ €7l^^>-g- 
8] 

(a) *Hlt}^ 3* ^t>]*Rr 

%M--g- 

9] 

*fl8%6f| S^i, ^-7] (b)^T^l^ ^"3 ^7l^A>^O.S ZL^7> -g-^-g. 
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[^Jt 1 * 10] 
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